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(57) Abstract: A turbo-encoder (1) which apply 
turbo-encoding to 2 bits in lower positions of transmission 
data to output 2-bit information bits and 2-bit redundant 
bits, a conversion (2) which uses the outputs to perform an 
operation for making uniform error correction capabihties 
for the respective information bits and outputs the operation 
results and the other bits in the transmission data as encoding 
results, decoders (11 - 18) which subject 2 bits in lower 
positions of the reception signals, having possibility of 
deterioration of characteristics, to soft judgement to thereby 
estimate original transmission data, and a 2nd judgement 
device (19) which subjects the other- bits of the reception 
signals to hard judgement to thereby estimate original 
transmission data are provided. 
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5 ^m^m 

t"Stt^-e$)«9. DMT (Discrete Multi Tone) ^^^:)^^-^0 F DM 

(Orthogonal Frequency Division Multiplex) 9 . gE#(^)alft 

10 cox-fe^o fcfcL. DMT ^^^m:fj^i^ J: ^ "r—i^mm^n ^ mmm 

IS 

JS^T, ?^5^E<Dil^t:&^£{c:o^/^-Clft9^i--5. fcirxfi, SS (Spread Spectrum) 
:&^i£^^V^yhJE2:^^CDMA (W-CDMA : Code Division Multiple Access) 

stwtoix-c*39. ^^E*^J^^@$i^-cv^5^•?r^JE^?■^<Dlo-e^>-5o -Liaw 
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2 

^^-rm-Cfe-So (a) {C^o^.^T. 1 0 1 {ift^?^?'J^:mji^??-§-ft:LT 

y — ^<-C-3r> 9 , 1 0 3 Ji-r y 102 i 9 Ai^#x:m<^^f ^^J'JiSri^jZ, 
81^ ( b ) {i, ^1 ^t6«}M^;i:ii^??f -f-YL^g^ 1 0 1 i 2 <^M'it6<3m/^ 

m 1 OSil§6<3mi^:giA;if.^?-i-^b^ 1 0 1 <O^m\^X'0ttiU^m^iy hT^^^ltrn^ 

it \^it.7L^\^y h %m : X2 ^ , 2 (onm&oms^miTi^^n-^-it^ 103 <o^m\z. 

9llI{c:joV^^:. 1 1 1 {i^ftft-^ : y, t^ftft-^ : i: j5^?>>!tlS[*SJt^^tt} 
i-Smi 1 1 2*5j;Ufl 1 6{i;!jq^^-Cfct>. 113*5J:Utl 

1 4{i^ i^;^ y — ^<-efcl9> 1 1 Sfi^faft-^ : y, t^mm^- ■ yj 
:t^it^3?aii-5ll2 0«-^liT-fei9. l 1 7 fi-T^-T >'i5^ y — ^^r-fc 9 , 118 

J|3j:e^-efc5o Jfefc. Sftft^: y,. yj, yjtt. -^rtb^ixtiliai^^ tf h^3?iJ : 

Jiiaoj; 5iw«j5£$H5i5'-iKm-^|§-r'«, ^-r. :^iom^i i li^ ^ 
ft^-^: y,k ir^ftft-^: y^t^h^ M^±mit : L (U^) Sr^tbrS (ktt^ 
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MUk)=yik-^L.a(Uk)+Le(Uk) 

=Ln ..... ( 1 ) 

Pr(Xik'=0|{Y}) 

Le (Uk) \t^Umn^m\^. La (Uk) ttlOHu<D^gBff^-r?fc5 
*«&tf^iSr^L, P, (x,k' = l I {Y} ) ^ftm#0^^?iJ {Y} iSr^lt 

' = 0 I {Y} ) li. ±5^?iJ {Y} ^^lt|feo]^c4^fiiX'tt^$tv;5Ji^it^f s/ 
h : x,k'i>0-C$)55Sl^Sr^-r, i-nc:fc>*>. (1) ^T-{i. m^tf^f^/ h : 
Xu'dSO-efcsa^fd^f-rsit^ilf^trs/ h : x.^ 'iS l-efeS«I^S:^fe5 - 

mil 5izn-f-^Mmn^nm-t^o ^^mn ■ Le (u^) -tia (d 

Le (Ufc) =L (Uk) -y,k-La (U^) - (2) 

fcfcL. 1 [EI@<^5«-i•^c:^5^^-C{i. »H^iit^;is*i^>bi^T^^7iv^fcaC>.~L a (U 

Le (Uk) SfSm-i-: y 3 <^^^J{-fc*3^5 fc*fc. ft-§-<^3fe'<#^S:=fT 5, 
^ LT. M 2 (DW.^^ 1 1 5 -Cli. ^ 1 0«^:gg 1 1 1 i: mmz. S:ftm-^ : y , 
t^mm^: yj. *5J:t5$t(C^ttJ L-C*5VNfe:J1>gPtf« : Le (U^) izm^^^X. 
M^^mit : L (Uk) t:nmT^o ^<©^, Sn^l 1 iD^Sl 1 2 i: 

l^^td. (2) ^SrffiV^T. ^Umn-- Le (U^) tr^mi-5o w<^<i:#. T^-f 

v-yi 1 7 izxm.-<mx.^titi^u^mi:ii. m-mmm ■■ l a (u,) i: lt 
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1 (^m-^ 1 1 1 >^ W — hv< ^ ^ tbS, 

5 e<}^vIv^5t, fct^«. M^:tima:r^ "l (uj >o'' ■r-fei^{^, m^mmfy 

0 i:^J^-rSo 

IS ;^^ijce«J^CV^5 i:. fc<i: ;t^f, 1 6 Q AM-efetLfi*4 If-^ hO-r-^TOT*— iS' (0 
0 0 0 — 1 1 1 1 : 4 try h =i:^^^ '>3 i^) fd^y-L-C. 2 5 6 QAM-^fc 
f\.^^\fy Y<r>'t^X(r>^—'&\z.n\^X^ *J:£^=fT5 wirtd/jTSo LfeiSoT, 

20 a^sfoofco 

25 5o 
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f^Mt. mm^nt\.x-^K.^fitci^m(D^n:^tiit! if£\*^m^i>^t^) izm 
<5VNT«):^j^^=fT omi (Dm^^m. cm i tom-^^ 1 1 . mn^ 1 2 tc^s^) 

^n^mtj t L-CHuian 1 om-^^^tcii^-r 2 <D:a-§-#^ 2 (om^-^ 

15. ViJ? y — ^< 13. 14. ^JDS[§§ 16. 'f-Cy^^J 1 7izmm) 

•JigLHtrm. Hf^l^^2 6om■^^^<^ifc4^J^ai;^^cS':5^/^x. t> iolf^trs/ h 

-O'-^ u—zff^im^^ (T^'f^'iJ' y-/<2 5{ciB^) Sr{i;t. Mia^-if^i^'y h 



wo 01/33719 




PCT/JPOO/07312 



6 

i:^i!#m<i:-r5. 
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^h\z. tf^t:'5/ hi:m2 07Lftt'>;/ h<b$rJ4i±lb. ^(omtH'^mt. Miami 
2 (Tym-^^T yy'izx^^^l-^tii:^i::m<5\^^x ^ ht(Dmmif'y h^m^T^m 

15 ht(Dfnny^yh^mM-r^m2<D^i:^^7'yzrt. ^^t^^t^mmt-rz. 

25 Elso^^Ttelft^g 

^ 1 mit. :^mmi>zt^y!}^^mm'mmx^m^ti^n'^^:irs^v^^^-^^<^m}^t: 
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hOitmfy hi: 2 fs/. h<^5LStfy hS:tti;^b. =i>-y<—iP3 > 2X'n. ^ft 

— miia (a) oa-§-^^c*5^/^r. 1 1 ttSftft-^ : Ley m7&(D^m 

1 2*5j;t;!l 6 fiiJP^^-efcO , 1 3*3j;tJ«l 4»i-f'>'i5' y — ^<-Cfct), 15\t 

^mm^-: Ley (miEf^Sitft-i- : v,. v,. Wq. w.lc^g^) ;5-e>^^±Slt 

10 -C-fct). 19ttLey (m3g&(^SItfi-^ : Vj--, W2-(C^^) ^SI^JJ^LTtc 

mm:<7ym^Wii^^mm\^m-5\.^xmmizmm-i-^. titK.t£. dmt (Discrete 
MuitiTone) v>-c. 7^-^mm^no^m^7'^ ^i-mit:if^ 

=fTPADSL (Asynunetric Digital Subscriber Line) ii-ftS^T^. *3j:U^HDS 
L (high-bit-rate Digital Subscriber Line) MiW^^^fO x D S Lififf ^^^S 
$>So :L<D:^^i±. ANS lOTl. 4 1 3^^C3oV^-C^^P'^t:$i^;TV^So 

20 mmm^mi^^zt ti-^o 

MUX/SYNC CONTROL {c:=fS^) 4 l{C-r#mifcL. ^fi-fb $ ixfcHlftT'— i?" {d^^ 
LTi^-r'iJ'y iy^V^>'yi^^>-<'^=^ yi^ (CRC : Cyclic redundancy check {C 
25 ^S^) 4 2. 4 3tc:-C^I3:^£ii^ = — K^f+*BU. $^>{C. 7;i-!7— K^7~ = 
\y<7iy^.y (SCRAM&FEC »::*S^) 44, 4 5 {CT F E Cffi =— KOf+;&n*5 J;I5;^ 
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4 9{CS5^-ei;i«2o(O^Kd2fo»), — ott^>'<?y-^ (interleave) 4 6 
i^'^StV^W' y — y Kt'— iJ'^^^x^T (Interleaved Data Buff er) SKT-fc 
5 t> 5— :^fi'< ^iJ' y — ^4 6 ^r-^^^iV^^r— ^ Ky^— ^^^•^'^^r (Fast 

Data Buffer) MKX'fo 9 s i: XL«. f ^'iJ' y — y^tta^Srtr p 'OiS' y — :^ K 

^<7>m> i^fST^— i^'tt. I- hrr^-y-?— (RATE-CONVERTOR tw*@ ^ ) 4 7 , 4 

8l^-CL — h =r^^^<— h^S^trVN, h — yy (TONE ORDERRING 

10 ^) 4.9\zx h—^^t-yv^^i^^m^noo ^bx, h— :x^-i/y ^-^^Ms 

^ (CONSTELLATION AND GAIN SCALLNG Idtg ^) 5 0 iZiX = ^ l^— > a ^'t'— 
i^Srf^^b. j^fSjl:^— y 3i^^gi5 (IFFT : Inverse Fast Fourier transform {;i 

15 ft^tCl, >'7's/ l-^-?^ \^)\^/'y y r/U^< s/ 7 T (INPUT PARALLEL/SERIAL 
BUFFER tcts^) 5 2 tcXT"— y wur"— tS' y T/Vt'— J::^ 

^U, T:^cI ^r/n-fe- '>>'i?'/7='^' v'^5'/^-T-^^ i/n — (ANALOG 
PROCESSING AND DAC IC+S^) 5 3 J^Tt^W v'^^/w-i^B^rT-^n j/jS?^lc:^^L, 

20 maHtt. >jc|g^{::*»d=«Saift^®OSft^<^fllfi£S:^-rilX*>5o ^ 3 Site 

*5v>x, Sift^xfi, SftT'-iJ' (ttiJiE^^illft-r'-^) {-*fL, T-r^ifrf^^ 

y-y^^if /T-f-^ if—'r^ v? (HI^CO ANALOG PROCESSING AND ADC 

\zM%') 1 4 1 lcT7w>'^i5' y ^y^^m.^'mt'^. T^^ifmM^f^'y^ J^^"^ 
T^\Z.W8k\^. ^-Y A K^l' ^^'f = 7-rif (TEQ tC+a^) 1 4 2{c:-C^ra^^<^5i 
25 Jic^^'fbtoSfrn 5o 
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/^<=7 \^J^^y'^yZ7T (INPUT SERIAL / PARALLEL BUFFER tdlB^) 1 4 3 {CT'>y 

— y ^^^^ (FFT : Fast Fourier transform (d^S^) 14 4 tJ:T?UaS:7— y a: 
^^«rm\ ^om, JllfelS:K^-< W^^'T-r (FEQ Jd^i^) 1 4 5 {CTJli^ 

U' — •v'a :y'f^ — ^/^-< ^'^'{r— y i^i/ (CONSTELUTION DECODER AND GAIN 
SCALLNG (C^iS) 146ioiUfh — i:^;*-— y :x ^ (TONE ORDERRING td+S ^ ) 1 

4 7{dTtTfc)ix5«'^MSI (S^^-a-fe) h — iS^y Vi^^toSfc J; ^ , 
10 t^y T/Ut^— :^{C^^$tL-5« ^<^>^. h=3>'x^— (RATE-CONVERTOR tC^S 

^) 148, 149fc:<J:-5U'>-h=i h*n.S. t^-C i^iJ' y —7' (DEINTERLEAVE 

{d*B^) 1 5 0 iCi^T^'f y — ^^as, 7^ 17— Koi^ — = :^ 
(DESCRAM&FEC {dffi ^) 15 1, 15 2 td i 5 F E C ^S:^ J; Xl'f:^ iJ^ ^ ^-^/U 
*5 J;U«1?--r y 5/ i!^ y iS^ViS^Vv--!- ^.n >;/ (cyclic redundancy check 
IS tc:*a^) 1 5 3, 1 5 4fCj;^iiSlHl5L:i:^SI?<^>^!Q!Sd5^Ti5tl,. :^M•6<3^CI^/^f=■ 
7•^'5'^;^/v':^5^^ =>- hn— /U(MUX/SYNCC0NTR0L {d^S^) 1 5 SA^b^ftT^— 

'ic*^. -LIBf^J: 5 {d^||;5^$i^5iii^t^M^cjoV^-c{i, :^ 1 1^ (a) {c^-r^?-^- 

5 0 ic^Sf+tt bix. Him (b) JifSSft^{::*5Jt5 = >^ 

25 i?'!^— v'H Vv'a — ^/>>*-f'>'^^— y ^'^l 4 6 ft 5 o 
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5 ^Mti^I^ (QAM : Quadrature Amplitude Modulation) i: L"C. 7ti:x.{i\ 1 

\^x^—7i^n^iti:mn-r^v^Mmmtm^j:^. f^^m (b) t 
10 xi-i7<:fjr-i^^^(D^^<D'j^mx'thti-r^. 

e*J{-V^pi:, (a) 7)S4+SPSK (Phase Shift Keying) :fJ^(Dm-^AM 

gX-fcO. (b) 6QAM:^^(Dft-^.^,@Eg-C'fe«?. (c);6i64QAM^ 

15 ^(Dm-^M.mm.xh^o 

ttbcD^HT-fes^-^. ii^, ^mmx\t^ Wim-&\ziiy)mn\^^y Y^m mm 

20 coi:#, fctxL{€, ^5ia^ffii/>-CSftm-i-;^.a*3<tt;«b{c^e-r5i:. v^-fn 
(O^^ (^513 (a) (b) (c) Jd^B^) {c*^v^■ct. S:mft-i-.^JC:fetJi£v^ 
4.^,«OT^2.t'5' hjJ^ (0, 0) (0, 1) (1. 0) (1, 1) T'feSwi: 
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m^imt:n^m^t\^t:,„ yt^cU. mm^^y h^i^lu,, xx„ Us, Ug{cov^Tfi, 
y5it;ttJ, = w^— -^3 >'2^5/j:v^:ytfli-C^ jHftT*— : u,. uj i:7CS-7^- . 
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^itv'—i^ ■■ u,, U2 ^. Ji^-r -5 Cite ;ti<5„ L;i>L/i255^, CtO^-g-, mi<D 



vi=u,+ u, (3) 

Vo=U2 (4) 

Wi= U2+ u,+ u,+ Ub (5) 

Wo=U2+U, (6) 



0^1^;^^ (2 5 6QAM^) ^ffiv^fcm-^{c:jo^^Tt>, t 

mmxn. ^WL^mmmm (qam) ^lt. tit±\i^. i6qam:3^sc^m 
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J:?). 7b<Dmm'T-^^mmir^. ytT^U. §mft#Lcy : Vo. V,. Vj, V3, 
Wo, W,. Wj. Wjfi. ^tL^HMISi^^tiBllOtil;^ : Vo, v„ v^, v,, Wo, w„ 

?fil^m-^^ (MA PT/W='"y : Maximum A-Ppsteriori) ;a5^V^f>i^S ;i i: t 

Muik')=Lcy+La(Uik)+Le(Uik) 
Pr(Uik'=OjiLcy}) 



L(U2k')=Lcy+La(U2k)+Le(U2k) 



(7) 
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^JliS. ^mM<Dmm\Z:}S\.^X. Lb (u„) , Le (uj «^^it$S^^U 
La (u„) , La (u,,) 1 og&cO;^^it^T-fe-5»tuit^$:^ P, (u,k 
' = 1 I {Ley} ) tt, ^mm^-(D±^m: {Ley} ^^JtSlo ^c*^l||T-*i 
^$tL^Ji^<t^f';.h:u„'2SSl-Cfe5^mm^Sr^L. P,(u„' = 0 | {L 
c y } ) ttu„'j5JOT-fc5W5t^?:«L, P, (u^,' = 1 | { L c y } ) {i, 

§imm-^(D^^m •. {Ley} ^g^tlB^oyc:^^^^T'^6^$i^s^i^^f^t'y h : 

Ujk'jiSiT'fcS^^mm^^^L, P, (U2k' = 0 I {L c y } ) fSu,k'dSOT- 

^^m^mm^mi't. -ttiio-ib. (?) (8) ^-cf*. u^. 'zjsor-fcsji^fc 
-^#*fc, mn^i Mis^mj^^T-fc5*fii[±^jfc36-^. m2(Dm-^fg 

1 5 fC*fi-5;^|35ffl^Sr»£t}i-5„ :J1-SBif ^ : Le (uj . Le (u,,) li. Ji 
la (7) (8) ^{viS'5l>T. i^iTOi^tc^i-r i:jls-c#So 

Le (u„) =L (uu ') -L c y-L a (uj - (9) 

Le (ua) =L (ujk') -Ley-La (ujk) — (10) 

:rc^cL, 1 lHlio«-^tc:±3iN-cn. *Hfiit^2Ss*«>e)ti.rvN/£VNfc>;), La (u 

Ik). =0, La (ua) =0-C-feSo 

o^fc. y-/<l 3*5j:u:i 4-C(i. §:<tft-§-L c y i:^g?Bffia : L e 

(u,k) , Le (ua) lc:*fLTm-^OM-<#;tSrfT9o ^LX. m2(Dm^-^l 

tc^m^n : L a ( u ,k) , L 

L (ua') ^^m-rSo ^<D^. ^JD^I§1 ;tlPmi§l 2,hl^^^(C, (9) 

(10) 3:S^^V^T. ^1>la5m^:Le (uj . Le (u^) ^^itit-So :iO<!: 

T'-r^'^j^y-yi 7 izxm^m:^hititi^u^mn. mmmn- La (u.j . 

La (ua) irLT. Hfria^lom-§-§Sl l{c:7^— hv<yj?'$tb5o 
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^-r-So t. tztK.i1£. MWc±miti^ "L (u,k') >0'' X'hih 

-i-L c y : Vj, V,. W^. WjtdoVN-Cli. M2 0^i^#^l 9 iSrffll/N-CfilJj^J^^tL 

So. . , 
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iJi-bOipfCl, *|g§^{c:;ei-d^5iift^gfi, DMT (Discrete Mult i Tone) i£ 
^m:^.^^OFDM. (Orthogonal Frequency Division Multiplex) ^^m:^^t: 

^(omm^f^ v'^/Wilft^^T^ ADS Liim:^^*5j:TJJHDS Laft:J^iC^<?5x 

5 D s L3i^t;&■^^ciiL-cv^-5, 
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m (D m m 

^•JigLH^rm. tfrl2m2<7>m-§-^^ogcif3j^aj;^{:iS-5VNX> ti:oif#tr5/ 

20 ^m'&'T^micom'&^mt. 
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15 HUia^Jf ^IS[<Z>ft^ If 3/ h i: M la^TC:!: If y h i: V ^ T . #if ^ t' 5/ h izMT 

L X £tj;o-r 5 c i: i: -r 5 iim^^ 

20 

4 3SlC|2«!c£Dilft^a, 
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6. v-h'yo^:yn-^ti^—:r>n-^t^m-m-r^^ttv. v — h*yu^:^n 

Bijf2#1t$atr5' hi:. Wia^l*5J;t;«m2 0JCSt'y hlci;!jDx-C. iuISi^ftx 
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m^^mm^-\z.^n^m.(D\f^y K^rsi^j^si-s citric t>^o<t#i^y h 
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^m:&-r^m2(Dnm:^v'yyt. 

10 ^-^tf zt^Wi^tT^ iift :^&o 

13. y-KynqE.:/^^-^i:^-7i?^?-f-i:^#^i-^ci:^ L. 
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